HEAT PIPE HAVING FIBER WICK 
STRUCTURE 

BACKGROUND OF THE INVENTION 
1 ■ Field of the Invention 

The present invention relates to a heat pipe and, more particularly to a 
heat pipe having at least two kinds of fibers with different melting points to 
constitute a fiber wick structure, which can ensure that the fiber wick structure 
completely adheres to an inner wall of the heat pipe. 
2, Description of the Related Art 

Recently, with a remarkable development of electronics and 
telecommunications, a high speed/large capacity system is increasingly used, so 
a power consumption of the system or a generated heat per unit area of the 
system is increased. In order to disperse and radiate the generated heat, a heat 
sink, a fan attached to the heat sink, or an immersion cooling system is 
generally employed. 

The conventional cooling apparatus mentioned above have many 
problems such as an insufficient heat transport capacity, noisiness, and a large 
size of the cooling system. As a solution of the problems of the conventional 
cooling apparatus, a heat pipe is used. A heat pipe is a passive cooling 
apparatus having no noise, a good response to heat and a good transport 
capacity of the heat. 

In general, the heat pipe is an apparatus that effectively transfers the heat 
without using power, even when there is only a little temperature difference 
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between the heat source and the condenser, due to the use of latent heat caused 
by the vaporization and condensation of the fluid carrying heat. Furthermore, 
the conventional heat pipe has a wick structure, such as a screen mesh woven 
from fibers or a fiber bundle, arranged on an inner wall thereof, and the heat 
5 pipe uses capillary action in the wick structure to circulate the working fluid 
carrying heat. 

In such a heat pipe, the wick structure of the heat pipe will undergo a 
sintering process to adhere the wick structure to an inner wall of a pipe 
container of the heat pipe. The wick structure is made of a kind of fiber 

10 material with same melting point in each fiber. It thus is easily melted in the 

sintering process, and may suffer deformation before being adhered to the inner 
wall of the pipe container of the heat pipe.. However, these conventional wick 
structures all have the above problem of failing to provide a sufficient support 
force to ensure that the wick structure can completely adhere on the inner wall 

15 of the pipe container of the heat pipe, and so create instable capillary action and 
a poor heat-dissipating ability of the heat pipe. 

In addition, in the past, support rods were provided to support the wick 
structure for solving above-mentioned sintering question. But due to the longer 
manufacturing time, the higher cost and the geometric structure of the pipe 

20 container parallel to the wick structure, even though the support rods will be 
used to insert into the inner of the pipe container as a support of the wick 
structure, the support rods also may be unable to insert into the inner of the 
pipe container because the fitting tolerance therebetween is difficult to control 
or the support rods may have no support effect because of the loosen thereof. 



Further, particularly in taking out the support rods, it is easier to make the wick 
structure be deformed or destroyed so as to influence the heat-dissipating effect 
of the heat pipe. 



5 SUMMARY OF THE INVENTION 

It is therefore a principal object of the invention to provide a heat pipe 
having at least two kinds of fibers with different melting points to constitute a 
fiber wick structure for ensuring that the fiber wick structure completely 
adheres to an inner wall of the heat pipe. Further, the higher melting point of 

10 fiber will provide a support force for the fiber wick structure to adhere to the 
inner wall of the pipe container, and the lower melting point of fiber will first 
reach the sintering temperature to make the wick structure be adhered on the 
inner wall of the pipe container. 

To achieve the above object, the present invention provides a heat pipe 

15 including a pipe container and a fiber wick structure. The fiber wick structure is 
arranged on the inner wall of the pipe container, and the fiber wick structure 
has first and second fibers with different melting points. The melting point of 
the first fiber is higher than a sintering temperature of the pipe container and 
the melting point of the second fiber is lower than the sintering temperature of 

20 the pipe container. When the fiber wick stmcture undergoes a sintering process, 
the first fiber provides a support force for the fiber wick structure to adhere to 
the inner wall of the pipe container, and the second fiber provides a plurality of 
sticking sections melted in the sintering temperature to adhere with the first 
fiber on the inner wall of the pipe container. 
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To provide a further understanding of the invention, the following 
detailed description illustrates embodiments and examples of the invention, this 
detailed description being provided only for illustration of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The drawings included herein provide a further understanding of the 
invention. A brief introduction of the drawings is as follows: 

FIG. 1 is a cross-sectional view of a heat pipe in a radial direction of the 
present invention; 

FIG. 2 is a cross-sectional view of the heat pipe in a longitudinal 
direction of the present invention; and 

FIG. 2 A is an enlarging view showing "A" part of FIG. 2. 

DETAILED DESCRIPTION OF 
THE EMBODIMENTS 

Wherever possible in the following description, like reference numerals 
will refer to like elements and parts unless otherwise illustrated. 

FIGS. 1 and 2 are cross-sectional views of a heat pipe in a radial 
direction and in a longitudinal direction in accordance with an embodiment of 
the present invention. 

Referring now to FIGS. 1 and 2, a heat pipe 1 in accordance with one 
embodiment of the present invention includes a pipe container 10 and a fiber 
wick structure 1 1 . The pipe container 10 has a hollow inner portion for 



providing the fiber wick structure 1 1 therein and an inner wall 100 formed in 
the inner portion. 

The fiber wick structure 1 1 can be made of a screen mesh or a spiral 
fiber bundle, or the fiber wick structure 1 1 has fibers altemately woven with 
5 each other in order to arranged on the inner wall 100 of the pipe container 10. 
FIG 2A illustrates the fiber wick structure 1 1 having different melting points of 
first and second fibers 111, 1 10. In the embodiment of the present invention, 
the first fiber 111 and the second fiber 110 are altemately woven with each 
other to constitute the fiber wick stmcture 11. The second fiber 110 defines a 

10 melting point lower than that of the first fiber 111 and the pipe container 10 
(also the melting point of the first fiber 1 1 1 is lower than that of the pipe 
container 10), In particular, the melting point of the first fiber 111 will be 
higher than a sintering temperature of the pipe container 10 and the melting 
point of the second fiber 110 will be lower than the sintering temperature of the 

15 pipe container 10. Further, the second fiber 1 10 is arranged in a warp direction 
or in a weft direction of the fiber wick structure 1 1 . 

According to this stmcture of the heat pipe 1, when the fiber wick 
stmcture 1 1 is manufactured in a sintering process, a surface of the lower 
melting point of second fiber 110 will be melted in the sintering temperature of 

20 the pipe container 10, and the higher melting point of first fiber 111 will not be 
melted in the sintering temperature, thereby providing a support force for 
preventing the fiber wick stmcture 1 1 to crash due to softening, so as to be 
coupled to the inner wall of the pipe container 10 in a complete and better 
sticking condition. In the meantime, the lower melting point of second fiber 



110 provides a plurality of sticking sections 112 melted in the sintering 
temperature to stick to the higher melting point of first fiber 111, and the lower 
melting point of second fiber 110 provides other sticking sections 113 melted 
in the sintering temperature to stick on the inner wall 100 of the pipe container 
5 10. 

Furthermore, due to the design of the present invention, conventional 
support rods need not be used to support the wick structure in the sintering 
process. In other words, the fiber wick stmcture 1 1 of the present invention 
utilizes itself to form the higher melting point of first fiber 111 for providing a 

10 support force thereby to obtain a support structure due to the fiber wick 

structure 1 1 and the inner wall 100 of the pipe container 10 sticking to each 
other. In addition, the fiber wick structure 1 1 of the present invention utilizes 
itself to form the lower melting point of second fiber 110 for providing an 
adhesion force, thereby obtaining a complete structure due to the fiber wick 

15 structure 1 1 and the inner wall 100 of the pipe container 10 being stuck to each 
other. Further, it will decrease defect in manufacturing the heat pipe 1 and 
obtain an improved heat-dissipating effect of the heat pipe 1 . 

There has thus been described a new, novel and heretofore unobvious 
heat pipe which eliminates the aforesaid problem in the prior art. Furthermore, 

20 those skilled in the art will readily appreciate that the above description is only 
illustrative of specific embodiments and examples of the invention. The 
invention should therefore cover various modifications and variations made to 
the herein-described structure and operations of the invention, provided they 
fall within the scope of the invention as defined in the following appended 



